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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

1. Claims 1-5, 7, 14, 16-18 and 20-26 are rejected under 35 U.S.C. 102(b) as being 

anticipated by Harel et al. (WO 02/067014). 

Regarding claim 1 , Harel discloses a photodetector (Fig. 14) comprising: 

a plurality of semiconductor materials (4 and 5, Fig. 14), forming a heterojunction 

(first material is different from the second material; pg. 30, 3 rd para.), the plurality of 

semiconductor materials comprising: 

a first semiconductor material (4, Fig. 14); and 
a second semiconductor material (5, Fig. 14), coupled to the first 
semiconductor material (4), the first and second semiconductor materials being 
halides (pg. 30, 3 rd para.), wherein at least one of the first and second 
semiconductor materials consists of a semiconductor material (Hgl 2 PIB 
composite and the PBI 2 PIB composite are both semiconductor materials, pg. 3, 
lines 15-18). 

Regarding claims 2-4, Harel discloses wherein the first semiconductor material 
(4, Fig. 14) comprises lead iodide (pg. 30, 3 rd para.) and the second semiconductor 
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material (5, Fig. 14) comprises mercuric iodide (pg. 30, 3 rd para.), and thus, since Harel 
teaches the same materials as claimed by Applicant, it is implicit that Harel's 
semiconductor materials also have approximately the same bandgap. 

Regarding claim 5, Harel discloses the photodetector further comprising: a first 
contact (bottom pixel electrode, pg. 30, 2 nd para.); and a second contact (6, Fig. 14), 
wherein the plurality of semiconductor materials are disposed between the first and 
second contacts. 

Regarding claim 7, Harel discloses wherein the second semiconductor material 
comprises mercuric iodide (5, Fig. 14; pg. 30, 3 rd para.) and the first semiconductor 
material (4, lead iodide; pg. 30, 3 rd para.) is less chemically reactive than mercuric 
iodide with the contacts. 

Regarding claim 14, Harel discloses wherein the plurality of semiconductor 
materials further comprises a third semiconductor material comprising lead iodide 
coupled to the second semiconductor material (pg. 31, 2 nd para.). 

Regarding claims 16-18, Harel discloses wherein the first semiconductor material 
comprises lead iodide and the second semiconductor material comprises mercuric 
iodide (pg. 30, 3 rd para.), and each of the first and second semiconductor materials 
consists of a semiconductor material (Hgl 2 PIB composite and the PBI 2 PIB composite 
are both semiconductor materials, pg. 3, lines 15-18). Furthermore, regarding the 
limitations of having different "conductivity types," and band gaps within "10 percent of 
each other," note that Harel discloses similar materials, and thus, the claimed properties 
are implicit. 
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Regarding claim 20, Harel discloses wherein the plurality of semiconductor 
materials further comprises a third semiconductor material comprising lead iodide 
coupled to the second semiconductor material (pg. 31, 2 nd para.). 

Regarding claims 21-23, Harel discloses wherein the first semiconductor material 
comprises bismuth iodide and the second semiconductor material comprises one of 
mercuric iodide and lead iodide (pg. 9, 5 th para.). 

Regarding claims 24-26, Harel discloses wherein the first semiconductor material 
comprises thallium bromide and the second semiconductor material comprising one of 
mercuric iodide and lead iodide (pg. 9, 5 th para.). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 1 03(c) and potential 35 
U.S.C. 102(e), (f)or (g) prior art under 35 U.S.C. 103(a). 

2. Claims 11-13, 15 and 19 are rejected under 35 U.S.C. 103(a) as being 



unpatentable over Harel ('014; cited above). 
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Regarding claims 11,12 and 15, Harel teaches all the limitations of the claims, 
as set forth above in claims 4 and 14, respectively, with the exception of explicitly 
disclosing wherein the second semiconductor material is thicker than the first 
semiconductor; wherein the thickness of the first semiconductor material is less than 
approximately 250 microns; and wherein the thickness of third semiconductor material 
has a third thickness less than approximately 50 microns. 

However, it has been held that where the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover optimum or workable ranges by 
routine experimentation. In re Alter, 220 F.2d 454, 105 USPQ 233, 234 (CCPA 1955). 
Furthermore, where patentability is said to based upon particular chosen range or 
dimension recited in a claim, the Applicant must show that the chosen range or 
dimension is critical. In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 
(Fed. Cir. 1990). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to form the first, second and third semiconductor materials with a 
thickness in the claimed ranges, for the purpose of obtaining the desired properties of 
the photodetector. Furthermore, note that the claimed thicknesses do not yield 
unpredictable results. 



Regarding claim 13, Harel discloses a photodetector (Fig. 14) comprising: 
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a plurality of semiconductor materials (4 and 5, Fig. 14), forming a heterojunction 
(first material is different from the second material; pg. 30, 3 rd para.), the plurality of 
semiconductor materials comprising: 

a first semiconductor material (4, Fig. 14); and 
a second semiconductor material (5, Fig. 14), coupled to the first 
semiconductor material (4), the first and second semiconductor materials being a 
halides (pg. 30, 3 rd para.), wherein at least one of the first and second 
semiconductor materials consists of a semiconductor material (Hgl 2 PIB 
composite and the PBI 2 PIB composite are both semiconductor materials, pg. 3, 
lines 15-18). 

wherein the first semiconductor material (4, Fig. 14) comprises lead iodide 
(pg. 30, 3 rd para.) and the second semiconductor material (5, Fig. 14) comprises 
mercuric iodide (pg. 30, 3 rd para.), 

wherein the plurality of semiconductor materials further comprises a third 
semiconductor material comprising lead iodide coupled to the second 
semiconductor material (pg. 31, 2 nd para.). 

Thus, Harel teaches all the limitations of claim 13, with the exception of explicitly 
disclosing wherein the first and third semiconductor material each have a thickness less 
than approximately 50 microns and the second semiconductor material has a thickness 
greater than approximately 250 microns. 

However, it has been held that where the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover optimum or workable ranges by 
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routine experimentation. In reAller, 220 F.2d 454, 105 USPQ 233, 234 (CCPA 1955). 
Furthermore, where patentability is said to based upon particular chosen range or 
dimension recited in a claim, the Applicant must show that the chosen range or 
dimension is critical. In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 
(Fed. Cir. 1990). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to form the first, second, and third semiconductor materials with a 
thickness in the claimed ranges, for the purpose of obtaining the desired properties of 
the photodetector. Furthermore, note that the claimed thicknesses do not yield 
unpredictable results. 

Regarding claim 19, Harel discloses a photodetector (Fig. 14) comprising: 
a plurality of semiconductor materials (4 and 5, Fig. 14), forming a heterojunction 
(first material is different from the second material; pg. 30, 3 rd para.), the plurality of 
semiconductor materials comprising: 

a first semiconductor material (4, Fig. 14); and 
a second semiconductor material (5, Fig. 14), coupled to the first 
semiconductor material (4), the first and second semiconductor materials being a 
halides (pg. 30, 3 rd para.), wherein at least one of the first and second 
semiconductor materials consists of a semiconductor material (Hgl 2 PIB 
composite and the PBI 2 PIB composite are both semiconductor materials, pg. 3, 
lines 15-18). 
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wherein the first semiconductor material (5, Fig. 14) comprises mercuric 
iodide (pg. 30, 3 rd para.) and the second semiconductor material (4, Fig. 14) 
comprises lead iodide (pg. 30, 3 rd para.), 

Furthermore, regarding the limitations of having different "conductivity types," and 
band gaps within "10 percent of each other," note that Harel discloses similar materials, 
and thus, the claimed properties are implicit. 

Thus, Harel discloses all the limitations of the claim with the exception of 
explicitly disclosing wherein the second semiconductor material is thicker than the first 
semiconductor material. 

However, it has been held that where the general conditions of a claim are 
disclosed in the prior art, it is not inventive to discover optimum or workable ranges by 
routine experimentation. In reAller, 220 F.2d 454, 105 USPQ 233, 234 (CCPA 1955). 
Furthermore, where patentability is said to based upon particular chosen range or 
dimension recited in a claim, the Applicant must show that the chosen range or 
dimension is critical. In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 
(Fed. Cir. 1990). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to form the second semiconductor material thicker than the first 
semiconductor material, for the purpose of obtaining the desired properties of the 
photodetector. Furthermore, note that the claimed thicknesses do not yield 
unpredictable results. 
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3. Claims 1-5, 7-10, 16-18, 24-29 and 49-50 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Lee et al. (US 6,437,339). 

Regarding claim 1, Lee discloses a photodetector (Fig. 3) comprising: 
a plurality of semiconductor materials (2300 and 2500, Fig. 3), forming a 
heterojunction (first material is different from the second material, col. 4, Ins. 45-47), the 
plurality of semiconductor materials comprising: 

a first semiconductor material (2300, col. 4, Ins. 45-46); and 
a second semiconductor material (2500, col. 4, Ins. 46-47), coupled to the 
first semiconductor material (2300, Fig. 3), the second semiconductor material 
being a halide (col. 4, Ins. 45-47), wherein at least one of the first and second 
semiconductor materials consists of a semiconductor material (col. 4, Ins. 45-47). 
Thus, Lee discloses all the limitations of the claim, as shown in the embodiment 
of Fig. 3, with the exception of explicitly disclosing wherein the first semiconductor is a 
halide. However, in the embodiment shown in Fig. 1 , Lee teaches that the first 
semiconductor material (300) may comprise selenium or other suitable photoconducting 
materials, such as Pbl 2 (col. 2, Ins. 32-38). Furthermore, Lee states that layer 2300, in 
the embodiment of Fig. 3, carries out a function similar to that of layer 300, in the 
embodiment of Fig. 1 . Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of the invention, to use a halide for the first semiconductor metal 
because such a modification would have been considered a mere substitution of art 
recognized equivalents (col. 2, Ins. 32-38) (MPEP 2144.06). 
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Substitution of equivalents requires no express motivation as long as the prior art 
recognizes the equivalency . In re Fount 213 USPQ 532 (CCPA 1982). 

Regarding claims 2-4, Lee discloses the photodetector wherein the first and 
second semiconductor materials have approximately the same band gap (col. 2, Ins. 32- 
38; similar materials will have the similar properties), wherein the first material 
(300/2300) comprises an lead iodide compound (col. 2, line 35) and the second 
semiconductor material (2500) comprises mercuric iodide (col. 4 line 46). 

Regarding claim 5, Lee discloses the photodetector further comprising: a first 
contact (bias electrode, Fig. 3); and a second contact (collector electrode, Fig. 3), 
wherein the first plurality of semiconductor materials are disposed between the first and 
second contacts (Fig. 3). 

Regarding claim 7, Lee discloses the photodetector wherein the second 
semiconductor material (2500) comprises mercuric iodide (col. 4 line 46) and the first 
semiconductor material (300/2300) is less chemically reactive than mercuric iodide with 
the contacts (col. 2, Ins. 32-38; similar materials will have the similar properties). 

Regarding claims 8-10, note that layer 2500 can be considered the first 
semiconductor material and layer 300/2300 can be considered the second 
semiconductor material, and thus, Lee discloses in Fig. 3 wherein the second 
semiconductor material is thicker than the first semiconductor material. Regarding 
claims 9 and 10, Lee does not disclose wherein the first semiconductor material has a 
thickness less than approximately 250 microns or less than approximately 50 microns. 
However, Lee discloses that layer 2500 can be made much thinner than layer 2300 (col. 



Application/Control Number: 10/665,298 Page 1 1 

Art Unit: 2814 

5, Ins. 7-9). Accordingly, it would have been obvious to one of ordinary skill in art to use 
the thickness teaching of Lee in the range as claimed, it has been held that where the 
general conditions of a claim are disclosed in the prior art, it is not inventive to discover 
optimum or workable ranges by routine experimentation. In re Aller, 220 F.2d 454, 105 
USPQ 233, 234 (CCPA 1955). Furthermore, where patentability is said to based upon 
particular chosen range or dimension recited in a claim, the Applicant must show that 
the chosen range or dimension is critical. In re Woodruff, 919 F.2d 1575, 1578, 16 
USPQ2d 1934, 1936 (Fed. Cir. 1990). Furthermore, note that the claimed thicknesses 
do not yield unpredictable results. 

Regarding claims 16-17, Lee discloses the photoconductor wherein the second 
semiconductor material (2500) has a conductivity type different than the first 
semiconductor material (300/2300, col. 2, In. 37), wherein the band gap of the first and 
second semiconductor materials are within 10 percent of each other (col. 2, Ins. 32-38; 
similar materials will have similar properties). 

Regarding claim 18, Lee discloses the photodetector, wherein the first 
semiconductor material (300/2300) comprises lead iodide (col. 2, In. 35) and the second 
semiconductor material (2500) comprises mercuric iodide (col. 4, In. 46) and each of the 
first and second semiconductor materials consists of a semiconductor material. 

Regarding claims 24-26, Lee discloses wherein the first semiconductor material 
(300/2300) comprises thallium bromide (col. 2, In. 36) and the second semiconductor 
material comprises mercuric iodide (col. 4, In. 46). Regarding the second 
semiconductor material being lead iodide, note that substituting lead iodide for mercuric 
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iodide would have been obvious to one skilled in the art, since such materials are 
considered art recognized equivalents (col. 2, Ins. 32-38). 

Regarding claims 27-29, Lee discloses the photodetector is coupled to a 
negative bias (Fig. 3), wherein the first contact is coupled to ground (collector electrode, 
Fig. 3), and the second contact is coupled to a negative voltage (bias electrode, Fig. 3). 
Regarding claims 49, Lee discloses a photodetector (Fig. 3), comprising: 
a plurality of semiconductor materials (2300 and 2500, Fig. 3), forming a 
heterojunction (first material is different from the second material, col. 4, Ins. 45-47), the 
plurality of semiconductor materials comprising: 

a first semiconductor material (2300, col. 4, Ins. 45-46); and 
a second semiconductor material (2500, col. 4, Ins. 46-47), coupled to the 
first semiconductor material (2300, Fig. 3), the second semiconductor material 
consisting essentially of a halide (col. 4, Ins. 45-47), wherein at least one of the 
first and second semiconductor materials consists essentially of a semiconductor 
material (col. 4, Ins. 45-47). 

Thus, Lee discloses all the limitations of the claim, as shown in the embodiment 
of Fig. 3, with the exception of explicitly disclosing wherein the first semiconductor 
consists essentially of a halide. However, in the embodiment shown in Fig. 1 , Lee 
teaches that the first semiconductor material (300) may comprise selenium or other 
suitable photoconducting materials, such as Pbb (col. 2, Ins. 32-38). Furthermore, Lee 
states that layer 2300, in the embodiment of Fig. 3, carries out a function similar to that 
of layer 300, in the embodiment of Fig. 1 . Therefore, it would have been obvious to one 
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of ordinary skill in the art at the time of the invention, to use a halide for the first 
semiconductor metal because such a modification would have been considered a mere 
substitution of art recognized equivalents (col. 2, Ins. 32-38) (MPEP 2144.06). 

Substitution of equivalents requires no express motivation as long as the prior art 
recognizes the equivalency . In re Fount 213 USPQ 532 (CCPA 1982). 

Regarding claim 50, Lee discloses the photoconductor wherein the first 
semiconductor material (300/2300) is lead iodide (col. 2, In. 35), and the second 
semiconductor material is mercuric iodide (2500, col. 4 line 46). 

4. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee et al. 
('339) in view of Polischuk et al. (US 6,353,229). 

Regarding claim 6, Lee discloses the photodetector wherein at least one of the 
first and second contacts comprise transparent electrode, col. 2 line 29. 

But Lee does not disclose the photodetector wherein at least one of the first and 
second contacts comprise palladium. However, Polischuk discloses wherein the 
photodetector electrode consists of palladium, ITO (transparent), or Au (col. 5 lines 54- 
57). At the time of the invention was made, it would have been obvious to one of 
ordinary skill in the art to use palladium as one of the first or second contacts, because 
palladium is electrically stable and resistant to chemical erosion as well as intense heat. 
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Response to Arguments 

Applicant's arguments filed January 2, 2009, have been fully considered but they 
are not persuasive. 

Regarding the Harel reference and claim 1 , Applicant argues the Patent Office 
has not identified and Applicants are unable to find any description in Harel that teaches 
or suggest a heterojunction of two halides , and at least one material that consists of a 
semiconductor material . The argument is not persuasive. Note that the there is no 
limitation in the claim which recites "a heterojunction of two halides." Applicant seems 
to be arguing about the limitation which states that "the first and semiconductor 
materials being Halides." In paragraph 3 of page 30, Harel discloses a Hgl 2 PIB 
composite 5 and Pbb PIB composite 4. Furthermore, the PIB composites 4 and 5 are 
considered to be halides, because of the weight ratio of halide material to binder 
material, disclosed by Harel in lines 3-5 of page 20. Regarding, the at least one 
material that "consists of a semiconductor material," note that Harel describes the PIB 
composite as a "semiconductor" PIB composite (pg. 3, lines 15-16; pg. 30, line 6), and 
thus, Harel teaches a PIB composite which is a semiconductor material. 

Regarding claim 2, Applicant argues that since Harel teaches particle in binder 
material, it is not implicit that Harel's semiconductor materials would also have 
approximately the same band gap. The argument is not persuasive. Harel discloses 
the same materials as the Applicant, Hgl 2 and Pbl 2 , and Applicant has not provided any 
evidence to show that the particle in binder material would have a significant impact on 
the band gaps of the halide materials. Furthermore, as pointed out above, Harel 
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discloses a high weight ratio of halide material to binder material (polystyrene, pg. 20, 
lines 3-5), which suggests a much larger percentage of halide material relative to the 
binder material, in the PIB composition. 

Regarding claims 11-12 and 15, Applicant argues that the reason that the ranges 
required by those claims provide benefits that are not taught or enable by any of the 
references. The argument is not persuasive. Similar to Applicant's disclosure on page 
10, paragraph 30 of Applicant's specification, Harel teaches that typically, the primary 
layer is Hgl 2 , and the base layer or "buffer" layer, is Pbl 2 . It has been held that where 
the general conditions of a claim are disclosed in the prior art, it is not inventive to 
discover optimum or workable ranges by routine experimentation. In re Aller, 220 F.2d 
454, 105 USPQ 233, 234 (CCPA 1955). Thus, the benefits cited by the Applicant are 
not unexpected or unpredictable, and would have been obvious to one of ordinary skill 
in the art, based on Harel's teaching. Furthermore, the specific thicknesses claimed by 
the Applicant have not been shown to be critical or yield unpredictable results. 

Regarding claim 19, see the responses to arguments above. 

Regarding the Lee reference and claim 1 , Applicant argues that the Patent Office 
has not identified any teaching or enablement in Lee of a heteroj unction of a first halide 
material coupled to a second halide material. As set forth in the rejection of claim 1 
above, Lee discloses all the limitations of the claim, as shown in the embodiment of Fig. 
3, with the exception of explicitly disclosing wherein the first semiconductor is a halide. 
However, in the embodiment shown in Fig. 1 , Lee teaches that the first semiconductor 
material (300) may comprise selenium or other suitable photoconducting materials . 
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such as Pbb (col. 2, Ins. 32-38). Furthermore, Lee states that layer 2300, in the 
embodiment of Fig. 3, carries out a function similar to that of layer 300, in the 
embodiment of Fig. 1 . Therefore, it would have been obvious to one of ordinary skill in 
the art at the time of the invention, to use a halide for the first semiconductor metal 
because such a modification would have been considered a mere substitution of art 
recognized equivalents (Lee: col. 2, Ins. 32-38) (MPEP 2144.06). 

For claims 8-1 0, see the response to arguments for claims 11-12 and 1 5. 

Regarding claims 24-26, Applicant argues that lead iodide and mercuric iodide 
are not equivalent materials. The argument is not persuasive. Lee discloses that lead 
iodide and mercuric iodide are indeed art recognized equivalents (col. 2, Ins. 34-36). 

Regarding claim 49, see the response to argument for claim 1 . 

Regarding claim 28, Applicant argues that Lee does not disclose wherein the first 
contact is coupled to ground and the second contact is coupled to a negative voltage. 
The argument is not persuasive. The first contact (collector electrode) is coupled to 
ground since the positive end of the voltage source is connected to ground (Fig. 3). 
Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Abul Kalam whose telephone number is (571)272-8346. 
The examiner can normally be reached on Monday - Friday, 9 AM - 5 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael M. Fahmy can be reached on 571-272-1705. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
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